Introduction
Total knee replacement (TKR) has been the most commonly performed operative intervention for knee arthrosis. With an aging population worldwide, the incidence of TKR is growing. 1, 2 Despite its well-established benefits, TKR is not without risk. In a study of the data from the National Joint Registry for England and Wales by Liddle et al, 3 mortality, length of stay, complications (including thromboembolism, myocardial infarction and stroke), blood transfusion and rate of readmission were all much more common in TKR. On the contrary, unicompartmental knee replacement (UKR) was shown to be associated with much lower mortality than TKR. 4 Registry data showed that UKR comprises only 8% of all knee arthroplasties performed in the United Kingdom. 5 The incidence of UKR in Hong Kong (HK) was even lower. Our institute has an overall proportion of UKR in arthroplasty of 3.33% from 2011 to 2014 (46 in 1379 arthroplasty cases). During the same period, the proportion in all hospitals under the Hospital Authority was only 1.45% (97 in 6685 arthroplasty cases). Should the use of UKR be encouraged or discouraged? The aim of our study is to establish the role of UKR by evaluating the benefits and risks of UKR versus TKR in our population.
Methods
All UKRs performed in our institute from 2011 to 2014 were reviewed. This study was performed in accordance with the principles outlined in the Declaration of Helsinki. The selection criteria for UKR in our institute were based on those by Kozinn and Scott 13 with slight modification. This included unicompartment knee disease, varus deformity <15 , knee range of motion (ROM) >90 , flexion contracture <10 , intact cruciate ligaments and subluxation <5 mm. There was no age limit in our criteria. Primary TKR performed in the same period was chosen as control group (n ¼ 46) with 1:1 matching for age, sex, body mass index (BMI) and preoperative ROM. There is no significant difference in age, sex, BMI, pre-operative ROM, Knee Society Scores (KSS), Knee Function Scores (FS) and deformity in terms of tibiofemoral angle (p > 0.05) ( Table 1) .
Tourniquet was used during the operation, which was set at a value two times the systolic blood pressure of the patient during the operation. Suction drainage at 200 mmHg was inserted before the closure of arthrotomy and was kept for 1 day post-operatively. Routine complete blood count was performed on the first day postoperative. Routine duplex ultrasonography of both lower limbs was performed between the fourth and seventh days after the operation by the duty radiologist.
Outcome measures included wound size, operative time, haemoglobin drop, blood transfusion, length of stay, rate of complications, ROM, WOMAC scores and knee scores at 3, 6 and 12 months post-operatively.
Statistical models used included c 2 test, t test and Fisher's exact test. A p value < 0.05 was considered to be statistically significant.
Results
A total of 46 UKRs were performed between 2011 and 2014 in our institution. Medial Zimmer Unicompartmental High Flex Knee System were used in 40 cases and Miller-Galante were used in six cases. All UKR cases did not have patellofemoral joint replacement. The total number of TKR performed during the same period was 1379. The implants used for TKR were Zimmer NexGen High-Flex Knee, Stryker Triathlon Total Knee and DePuy P.F.C. Knee System. Proportion of UKR was 3.3%. The patients were being followed up for 12.8 ± 7.8 months (4e38 months).
The UKR group had significantly shorter operation time (76 vs. 91 min), smaller wound size (7.5 vs. 12.4), lower drain output (129 vs. 208 mL), lower haemoglobin drop (0.75 vs. 2.46 g/dL) and shorter length of stay (5.4 vs. 7.0 days) ( Table 2 ).
For complications, there was significantly lower rate of deep venous thrombosis (DVT) in the UKR group (4.3% vs. 23.9%) and a trend of lower acute urine retention in the UKR group (4.3% vs. 15.2%; p ¼ 0.079). There was no post-operative stroke, pneumonia, wound infection or mortality in both groups of patients.
There was significantly earlier attainment of ROM in the UKR group (116 vs. 109 at 6 months) although the final ROM at 1 year were similar in both groups. Patients in both UKR and TKR demonstrated improvement in WOMAC, KSS and FS postoperatively. The WOMAC, KSS and FS were similar in both groups at 3, 6 and 12 months post-operatively.
Two patients in the UKR group required revision to total knee arthroplasty. The incidence of revision as compared with TKR group was 4.3% versus 0% (p ¼ 0.153). The first patient fell on the floor at bedside on post-operative day 3 resulting in an occult medial tibial fracture resulting with progressive depression of the tibial base plate. He had revision at post-operative 3 months. The second patient had progressive loosening with medial side knee pain. X-ray showed steep tibial slope and slight component valgus malalignment. He had revision at 4 months post-operatively. 
Discussion
To our knowledge, this is the first local study to compare the outcome of age-, gender-and BMI-matched UKR and TKR groups in HK population. The present study demonstrated that UKR was associated with shorter operating time, less blood loss, fewer perioperative complications, smaller wound size, shorter length of hospital stay and no mortality in 1-year follow-up period.
With an aging population, degenerative knee disease is going to generate more and more impact on the local health care system. It is not uncommon to see patients' names on the waiting list for several years before their eburnated joints finally get replaced. 6 With shorter operating time, theoretically more UKR can be performed per operating theatre session as compared with TKR. Hence, there is a potential for shortening the waiting time for arthroplasty. The present study showed a lower haemoglobin drop in UKR. This agrees with the present literature findings that patients who undergone UKR was associated with less blood loss and lower transfusion rate. 7, 8 Blood-borne infection associated with blood transfusions are well described in the literature. 9, 10 Studies have suggested an increased risk of transfusion-associated circulatory overload, DVT and pulmonary embolism in patient who received blood transfusion. Elderly patients with renal dysfunction, acute myocardial infarction or chronic pulmonary disease were particularly at risk of developing transfusion-associated circulatory overload. It results in pulmonary oedema from fluid overload, which is particularly dangerous for these groups of patient who have lower cardiac and pulmonary function.
11,12
There was lower rate DVT among the UKR group in the present study, which echoes with the findings in the study by Duchman et al. 13 The lower rate of DVT theoretically could translate into lower rate of pulmonary embolism given the large and increasing number of patients requiring knee arthroplasty in HK population. Moreover, the treatment and monitoring of DVT would increase hospital length of stay and cost. Two of the patients in the UKR group were revised in the present study. In the study by Jun et al, 14 6.30% of UKR and 2.99% of TKR were revised in a period of 12 years. It is due to the fact that UKR is technically more demanding than TKR because of lower margin of surgical error. Surgeons need to pay more focus on patient selection and contraindications to attain good clinical results and lower revision rate. 15, 16 Poor selection of patient could potentially jeopardize the clinical outcome, especially if more than one knee compartment is degenerative. 17, 18 Despite that, UKR is to be encouraged in appropriate patients because the increased revision rate could be out-weighted by the reduction in post-operative complications and mortality. 3 With lower operative risk, the potential of UKR in old and unfit is worthy of further study. In addition, conversion of failed UKR to TKR was not as technically difficult as revision of TKR. 14e16 This is partly attributed to by the better preservation of soft tissue as well as bone stock in UKR. Hence, the use of stem or augmentation device was less common than in TKR revision and the clinical outcome compared favourably with those of TKR revision. 19, 20 There is no local data to show higher prevalence of using TKR than UKR for patients suitable for both options. There is a nationwide survey in German. 21 In this study, of the 76,028 procedures performed for middle-aged patients with unicompartmental knee arthritis, 43.4% of the procedures were knee replacement. Among the knee replacement, 87.3% of which were TKR and 12.3% of which were UKR. Why is UKR yet to be popular among orthopaedic surgeons despite evidence supporting its advantages? Cobb 22 suggested that 24 UKR seems to be particularly underrated in our locality and its use as an alternative to TKR should be encouraged in carefully selected patients with unicompartmental disease. The reason for less UKR in proportion to TKR in the locality compared with other countries may be due to different patient population instead of different surgeon preference, as Chinese have a lower acceptance to surgery until a later stage of disease (i.e., more than unicompartment involvement). However, local data about the incidence of unicompartmental disease are lacking. Further study on this is warranted. There are some limitations in the present study. Patients with TKR performed might have more than single compartmental involvement pre-operatively. Comparing TKR performed for unicompartmental disease is a better comparison, but the same preoperative alignment, knee scores and ROM still make them comparable with a large extent. Because of greater learning curve and narrower margin of technical error in UKR, the result of present study might not be reproducible in hospitals with lower surgery volume, especially in the context of very low incidence of UKR performed in HK. Although both groups were matched in most pre-operative demographics, a prospective randomized study comparing UKR versus TKR would be better to reduce selection bias because of different patient selection criteria in both groups. Our present study assessment is only for 1 year. The need of intermediate or longer-term follow-up assessment is important in assessing the long-term benefit, failure rate and revision rate of UKR.
Conclusion
UKR is associated with less bleeding, less operative risk, shorter length of stay and faster rehabilitation in our local population. It is more cost-effective and might be a better choice than TKR for selected patients with unicompartmental arthritis.
